It has been over 30 years since coherent lidar systems first measured wind velocity _, and over 20 years since the "ultimate application" of measuring Earth's winds from space was conceived. 2 Coherent or heterodyne optical detection involves the combination (or mixing) of the returned optical field with a local oscillator (LO) laser's optical field on the optical detector. This detection technique yields the benefits of dramatically improved signal-to-noise ratios; insensitivity to detector noise, background light, and multiply scattered light; reduction of the returned signal's dynamic range; and preservation of the optical signal spectrum for electronic and computer processing a'4. (Note that lidar systems are also referred to as optical radar, laser radar, and LADAR systems.) Many individuals, agencies, and countries have pursued the goal https://ntrs.nasa.gov/search
ofspace-based windmeasurements through technology development, experiments, field campaigns, and studies s.
For most of these years, the mature and powerful CO2 laser has been the leading contender for coherent lidar wind measurements including the space application. However, during the 1980s, solid state laser technology made rapid advances. This technology promised to provide long life, small size, and high electrical efficiency; which was a good match to file demands of space flight, and the move within NASA Figure 1 shows a schematic of a coherent Doppler wind lidar (CDWL) system. LaRC assumed responsibility for the pulsed transmitter laser, items 1 and 2 in Figure 1 . JPL took responsibility for development of the tunable laser, item 8, which is required to cancel the large Doppler slfifts of backscattered laser light when the lidar is moving at orbital speeds. MSFC was responsible for the development of the telescope, item 5, the scanner, item 6, the heterodyne detection subsystem, item 10, and specialized technologies not explicitly shown in 
